Seizures increase basic fibroblast growth factor mRNA in adult rat forebrain neurons and glia.
The distribution of basic fibroblast growth factor (bFGF) mRNA in normal rat forebrain, and the influence of recurrent seizure activity on the expression of this mRNA, was evaluated using in situ hybridization and S1 nuclease protection techniques. In the untreated adult rat, hybridization of 35S-labeled bFGF cRNA densely labeled neurons in a few discrete areas including the tenia tecta, indusium gresium, and hippocampal stratum pyramidale of regions CA2 and rostromedial CA1. Neurons in the prosubiculum and rostromedial dentate gyrus stratum granulosum were lightly labeled. In addition, a diffuse distribution of autoradiographic labeling in areas such as the hippocampal molecular layers, olfactory cortical layer I, and the olfactory nerve layer was suggestive of localization in glial cells. Platinum wire hilar lesions, which did not induce seizures, increased cRNA hybridization in glial cells in primary and secondary areas of degeneration in the ipsilateral hemisphere only; hybridization was not noticeably increased in neurons in these lesion-control rats. Focal stainless-steel wire hilar lesions, which caused recurrent seizures 2-10 h postlesion, induced bilaterally distributed increases in cRNA hybridization in hippocampus, neocortex, olfactory cortex, amygdala, and septum. These seizure-dependent increases in hybridization were evident 6 h postlesion, were maximal from 12 to 24 h postlesion, and declined to near control levels by 4 days. In most regions the elevated hybridization appeared to be associated primarily with astroglia but in experimental seizure rats sacrificed 12 and 24 h postlesion hybridization was also markedly increased in the dentate gyrus granule cells and olfactory cortical neurons. These results demonstrate that recurrent seizures increase bFGF mRNA expression by both forebrain neurons and glia and implicate bFGF in the coordination of other changes in the biosynthetic activities of forebrain neurons that occur after seizures.